organic compounds 



Acta Crystallographica Section E 

Structure Reports 
Online 



ISSN 1600-5368 



2-Amino-6-methylpyridinium 2-carboxy- 
benzoate 



Z = 2 

Mo Ka radiation 
H = 0.10 mm~' 

Data collection 

Bruker APEXII DUO CCD 
dif (Tactometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
Tna,, = 0.905, r max = 0.990 



T = 296 K 

1.00 x 0.20 x 0.10 mm 



12166 measured reflections 
3706 independent reflections 
2219 reflections with / > 2a(l) 
«,„, = 0.044 



Madhukar Hemamalini, Ibrahim Abdul Razaktand 
Hoong-Kun Fun*§ 

X-ray Crystallography Unit, School of Physics, Universiti Sains Malaysia, 11800 
USM, Penang, Malaysia 
Correspondence e-mail: hkfun@usm.my 

Received 1 1 August 201 1 ; accepted 1 6 August 201 1 

Key indicators: single-crystal X-ray study; T = 296 K; mean ct(C-C) = 0.003 A; 
R factor = 0.055; wR factor = 0.190; data-to-parameter ratio = 19.1. 



In the title molecular salt, C6HgN2 + -C 8 H 5 04 _ , an intra- 
molecular O— H ■ O hydrogen bond occurs within the anion, 
thereby generating an S(7) ring, which may correlate with the 
fact that both the carboxylic acid and carboxylate groups are 
almost coplanar with their attached rings [dihedral angles = 
2.9 (3) and 5.2 (3)°, respectively]. In the crystal, each cation is 
linked to its adjacent anion by two N— H ■ O hydrogen 
bonds; the dihedral angle between the pyridine and benzene 
rings is 2.22 (10)°. The ion pairs are linked by further N— 
H • O interactions. 



Refinement 

R[F 2 > 2a(F 2 )} = 0.055 

wR(F 2 ) = 0.190 

S = 1.05 

3706 reflections 

194 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.20 e A~ 3 

Ap mi „ = -0.24 e A~ 3 
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D-H- -A 


Ol 


-HlOl- 


■03 


0.84 


1.55 


2.393 (2) 


174 


Nl 


-H1JV1- 


■04 


0.98 (2) 


1.71 (2) 


2.692 (2) 


175 (2) 


N2 


-H1JV2- 


■02' 


0.96 (3) 


1.99 (2) 


2.940 (3) 


172 (2) 


N2 


-H2JV2- 


■03 


0.92 (2) 


2.04 (2) 


2.936 (3) 


165 (2) 



Symmetry code: (i) — x + 1, — y + 2, — z + 1. 

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 



Related literature 

For related structures, see: Navarro Ranninger et al. (1985); 
Luque et al. (1997); Jin et al. (2000); Schuckmann et al. (1978); 
Ktippers et al. (1985); lessen (1990); Hemamalini & Fun 
(2010a,6); Quah et al. (2010). For hydrogen-bond motifs, see: 
Bernstein et al. (1995). 
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Experimental 

Crystal data 

C 6 H 9 N 2 + -C 8 H 5 0 4 - 
M r = 274.27 
Triclinic, PI 
a = 7.473 (2) A 
b = 8.386 (3) A 





c = 11.818 (4) A 
a = 97.401 (6)° 
P = 102.940 (7)° 
y = 109.616 (6)° 
V = 662.9 (4) A 3 



t Thomson Reuters ResearcherlD: A-5599-2009. 
§ Thomson Reuters ResearcherlD: A-3561-2009. 
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2-Amino-6-methylpyridinium 2-carboxybenzoate 
M. Hemamalini, I. A. Razak and H.-K. Fun 

Comment 

There are numerous examples of 2-amino-substituted pyridine compounds in which the 2-aminopyridines act as ligands 
(Navarro Ranninger et al, 1985) or as protonated cations (Luque et al, 1997; Jin et ah, 2000). Phthalic acid forms hydro- 
genphthalate salts with various organic and other compounds. The crystal structures of hydrogenphthalates include calcium 
phthalate monohydrate (Schuckmann et al, 1978), lithium hydrogen phthalate monohydrate (Kiippers et al, 1985) and 
tetramethylammonium hydrogen phthalate (Jessen, 1990) which have been reported in the literature. Recently, we have re- 
ported the crystal structures of 2-amino-5-chloro pyridinium 2-carboxybenzoate-benzene-l,2-dicarboxylic acid (Hemama- 
lini & Fun, 2010a), 2-amino-5-bromopridinium 2-carboxybenzoate (Quah et al, 2010) and 2-amino-5-methylpyridinium 
2-carboxybenzoate (Hemamalini & Fun, 2010Z>) from our laboratory. In a continuation of our studies of pyridinium deriv- 
atives, the crystal structure determination of the title compound (I) has been undertaken. 

In the title salt, (I), the asymmetric unit contains a protonated 2-amino-6-methylpyridinium cation and a hydrogenphthal- 
ate anion as shown in Fig. 1. In the 2-amino-6-methylpyridinium cation, a wider than normal angle [CI — Nl — C5 = 123.64 
(16)°] is subtended at the protonated Nl atom. The pyridine ring is essentially planar, with a maximum deviation of 0.007 
(2) A for atom C2. The dihedral angle between the pyridine (N1/C1-C5) and benzene (C7-C11/C13) rings is 2.22 (10)°. 

In the crystal structure (Fig. 2), the cations and anions are connected via intermolecular N — HO and intramolecular 

2 1 

O — H - 0 (Table 1) hydrogen bonds forming dimers. These dimers contain R 2(8), R 2(4) and 5(7) ring motifs. 
Experimental 

A hot methanol solution (20 ml) of 2-amino-6-methylpyridine (54 mg, Aldrich) and phthalic acid (4 1 mg, Merck) were 
mixed and warmed over a heating magnetic stirrer hotplate for a few minutes. The resulting solution was allowed to cool 
slowly at room temperature and colourless needles of the title compound appeared after a few days. 

Refinement 

Atoms H1N1, H1N2 and H2N2 were located from difference Fourier maps and refined freely [N-H = 0.92 (3)-0.99 (3) A]. 
The remaining H atoms were positioned geometrically [C-H = 0.93-0.96 A and O-H = 0.8434 A] and were refined using 
a riding model, with (7i S0 (H) = 1.2 or 1.5 U eq (C). A rotating group model was used for the methyl group. 
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Figures 
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Fig. 1. The asymmetric unit of the title compound, showing 50% probability displacement el- 
lipsoids. Intramolecular hydrogen bonds shown by dashed lines. 



At? 





Fig. 2. The crystal packing of title compound (I) showing a dimer. Dashed lines represents hy- 
drogen bonding. 



2-Amino-6-methylpyridinium 2-carboxybenzoate 



Crystal data 




CgHgNz+CgHsOzf 


Z = 2 


M r = 274.27 


F(000) = 288 


Triclinic, PI 


D x = 1.374 MgnT 3 


Hall symbol: -P 1 


Mo Ka radiation, X = 0.71073 A 


a = 7.473 (2) A 


Cell parameters from 3645 reflections 


b = 8.386 (3) A 


6 = 2.6-27.4° 


c = 11.818(4) A 


H = 0.10mm _1 


a = 97.401 (6)° 


T=296K 


(3= 102.940 (7)° 


Needle, colourless 


y= 109.616(6)° 


1.00 x 0.20 x 0.10 mm 


V= 662.9 (4) A 3 





Data collection 



Bruker APEXII DUO CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

(p and co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
7 min = 0.905, J max = 0.990 
12166 measured reflections 



3706 independent reflections 

2219 reflections with / > 2a(7) 
R mt = 0.044 

Qmax = 29.9°, 0 m i n = 1 .8° 

/j = -10-»10 

jfc=-ll-»ll 

/= 16^16 



Refinement 

2 Primary atom site location: structure-invariant direct 

Refinement on F methods 
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Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = l/[o 2 (F 0 2 ) + (0.1052P) 2 + 0.0321P] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max < 0.001 

Ap max = 0.20 e A~ 3 

Ap m i„ = -0.24 e A -3 

Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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CI 
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Least-squares matrix: full 
R[F 2 > 2(7(7^)] = 0.055 

wR(F 2 ) = 0.190 

S= 1.05 

3706 reflections 
194 parameters 
0 restraints 
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Atomic displacement parameters (A 2 ) 










U u 


U 22 


TJ 33 rj\2 
u u 


u 


U 


Ol 


0.H60 (13) 


0.0466 (8) 


A A^ll (Q\ A A7AC ^7\ 
(0 ) U.UZUo ( / ) 


A Al QA fQ\ 


A A1 1A (&. \ 

U.U13U (o ) 


02 


0.1115 (13) 


0.0458 (8) 


a ac^a fQ\ a m 1 7 
U.UjoU (5) U.UZ1Z (0) 


A A11A CQ\ 


A AA7C 

U.UUZj (d ) 


03 


0.0998 (11) 


0.0543 (8) 


a a/i^q A A1 7C (H\ 
U.U405 (0) U.Ul/j(/) 


/ ( /J 


A AA O £. (f\ 

U.UUoo (O ) 


04 


0.1065 (12) 


U.U4V / (8) 


A AC 1 A /Q\ A A7CA (Q\ 

U.Ujiy (5) U.UZjU (0) 


(o J 


A AA7Q (C\ 

u.uuzy (o ) 


Nl 


0.0491 (8) 


A A/1 1 *7 fQ\ 

U.U41 / (0) 


A A/1 AO rn\ A A 1 A 7 

U.U4U5 (/) U.U14 / (O) 


A A 1 71 

U.U1Z3 (Oj 


A AA7Q (C\ 

U.UUZo (O ) 


N2 


0.0740 (10) 


A A/1 1 *7 SQ\ 

U.U41 / (0) 


A ACA1 /A\ A A1 £A (H\ 

u.ujui (y) u.uiou (/) 


A A71Q {Q\ 

u.uzoy (o j 


A AA C 1 (~}\ 

U.UUD3 (/) 


CI 


0.0449 (8) 


a A/i c/; /c\\ 
U.U4DO [y) 


A r\AC\A fQ\ f\ CW (1\ 
U.U4U4 (0) U.UIoj (/) 


u.uuyo (O J 


A AA c 7 (n\ 
U.UUjZ ( /) 


C2 


0.0558 (10) 


a aca^ 1 \ 
U.UjVO (11) 


A A/1 1 1 (C\\ A A70C fQ\ 

u.u4ii (y) u.uzsj (0) 


A A 1 A A /^7\ 

u.ui4y ( /) 


A AAOA fQ\ 

U.UUoy (5 ) 


C3 


0.0618 (11) 


U.Uoo.3 (1Z) 


A A/1/17 fCi\ A A17Q /A\ 

U.U44/ (y) U.U3Z5 (y) 


A A 1 1 /I /'OA 

U.U1 14 (o) 


A AA71 fQ\ 

— U.UUZ3 (o) 


C4 


0.0616(11) 


a n^n/i /'i a\ 
U.UjU4 (1U) 


A AC7A ( \ 1 \ A A71 C 

u.uj /y (ii) u.uzjj (0) 


A A 1 1 A fCi\ 

u.ui iy (y) 


A AA17 fQ\ 

— U.UU3 / (o) 


C5 


0.0488 (9) 


U.U4Zo (y) 


A AC/1A /I A\ A A1 CI fTA 

U.UD4U (1U) U.U1D3 (/) 


A AIIO C~f\ 

U.UI 15 ( /) 


A AAIO fl\ 

U.UUJo ( /) 


C6 


0.0795 (14) 


U.IDU4 (11) 


A A7A/1 H C\ A A7A 1 (\ C\\ 

u.u/y4 (i->) u.uzui (iu) 


A A1A1 (\ 1 

U.U3U1 (1J 


\ AA171^1 CW 

) U.UI / 1 (1U) 


C7 


0.0554 (10) 


A AC 1 1 / 1 A^ 

0.0511 (10) 


A A/1AA (Ci\ A A71 1 fQ\ 

u.u4uy (y) u.uzji (o) 


A A 1 f~l\ 

U.Uloo ( /) 


A AA/^C f~l\ 

U.UUoj ( /) 


C8 


0.0629 (11) 


0.0627 (12) 


A A/1/1Q A A7£Q /'Q\ 

u.u44y (y) u.uzoy (y) 


A A7CA fQ\ 

U.UZjU (5 ) 


A A1 fQ\ 

U.UIoj (o) 


C9 


0.0638 (11) 


0.0508 (10) 


0.0538(11) 0.0150 (8) 


0.0236 (8) 


0.0184 (8) 


CIO 


0.0577 (10) 


0.0441 (9) 


0.0453 (9) 0.0130 (7) 


0.0149 (7) 


0.0065 (7) 


Cll 


0.0411 (8) 


0.0473 (9) 


0.0355 (8) 0.0165 (6) 


0.0096 (6) 


0.0062 (6) 


C12 


0.0519(9) 


0.0511 (10) 


0.0378 (8) 0.0168 (7) 


0.0120 (7) 


0.0063 (7) 


C13 


0.0442 (8) 


0.0451 (9) 


0.0382 (8) 0.0183 (7) 


0.0114(6) 


0.0072 (7) 


C14 


0.0596 (10) 


0.0451 (9) 


0.0452 (9) 0.0190 (7) 


0.0171 (7) 


0.0097 (7) 


Geometric parameters (A, °) 










Ol— C14 




1.286 (2) 


f^A \JA A 

C4 — rl4A 




A fllAA 

u.yiuu 


Ol— HlOl 




0.8434 


C5 — C6 




1 AQ^ 
1 Ayi (i ) 


02— C14 




1.223 (2) 


C6 — H6A 




a a/;aa 

u.y6uu 


03— C12 




1.271 (2) 


C6 — H6B 




a a/;aa 


04— C12 




1.236 (2) 


C6 — H6C 




0.9600 


Nl— CI 




1.350 (2) 


C7— C8 




1.386 (3) 


Nl— C5 




1.369 (2) 


C7— C13 




1.390 (2) 


Nl— H1N1 




0.99 (3) 


C7— H7A 




0.9300 


N2— CI 




1.326 (2) 


C8— C9 




1.367 (3) 


N2— H1N2 




0.95 (3) 


C8— H8A 




0.9300 



sup-4 



supplementary materials 



XTO UOMO 

JNZ — hlZJNZ 


a ao (i \ 
U.VZ (3) 


n r? 

V- 1 V--Z, 


1411 


C2 — C3 


1.356 (3) 


C2 — H2A 


0.9300 


C3 — C4 


1.397 (3) 


C3 — H3A 


0.9300 


C4 — C5 


1.368 (3) 


CI 4 — <J1 — rilUl 


1 1 1 Q 
1 1 1 -O 


P i \t i nr 

CI — JN 1 — Cj 


1Z3.04 (lo) 


CI — JN 1 — hllJN 1 


117/1 /1 1\ 

11 /.4 (13) 


{ • £ \T 1 I I 1 \T 1 

Cj — JN 1 — hllJN 1 


no n n t\ 

iio.v (13) 


( • 1 XT'") TT 1 XT') 

C 1 — JN Z — rl 1 JN Z 


1 1 Q 1 /"I C\ 

i iy. i (i j) 


CI — JNZ — hlZJNZ 


ni i / 1 c\ 
1ZZ.3 (1j) 


Tjun \n HOMO 

hi 1 JN Z — JN Z — hlZJN Z 


110 ZO\ 

lis (Z) 


\n pi mi 
JNZ — CI — JN 1 


iio.y / (lo) 


XT'") pi PO 

JN Z — C 1 — CZ 


1ZZ.V3 (1 /) 


mi n pi 
JN 1 — CI — CZ 


110 nn /1 c\ 
1 lo.Uy (1 J) 


pi po pi 

C3 — Cz — C 1 


liy.UD (15) 


PI PO I I") A 

CJ — CZ — riZA 


1 OA C 

IZU.j 


t~ 1 1 PO T TO A 

C 1 — CZ — HZ A 


1 OA C 

120.5 


PO pQ p /I 

CZ — CJ — C4 


101 0*7 / 1 Q\ 

1Z1.Z / (lo) 


PO P "3 TTQ A 

CZ — Cj — rl 3 A 


1 1 n a 

1 iy.4 


P/1 pQ TTl A 

C4 — C 3 — hi 3 A 


1 1 Q A 

1 iy.4 


PC p /I PQ 

CD — C4 — C3 


1 1 A CO / 1 *7\ 

LLy.jQ (1 /) 


PC p /I I I 1 A 

CD — C4 — hl4A 


1 OA O 

1ZU.Z 


PI p /] I I 1 A 

CJ — C4 — hl4A 


1 OA O 

1ZU.Z 


P/l pc Ml 

C4 — C J — JN 1 


115.35 (1 /) 


CA PS Cf\ 


17c 07 n «n 


Nl — C5 — C6 


116.36 (17) 


C5 — C6 — H6A 


109.5 


C5 — C6 — H6B 


109.5 


H6A — C6 — H6B 


109.5 


C5 — C6 — H6C 


109.5 


pc mi pi \n 
C5 — JN 1 — CI — JN2 


—1 /V. /o (lo) 


pc \T i pi pi 
CD — JN 1 — CI — C2 


0.1 (2) 


mi pi pi pi 
JN 2 — C 1 — C2 — C3 


1 *7A 1 A / 1 T\ 

—1 /y.ly (1 /) 


\T i pi pi PI 

JN 1 — CI — tz — C3 


0.9 (2) 


n n n c^a 
CI — Cz — Cj — C4 


1 1 f1\ 

-1.1 (3) 


pi pi p/i pc 

Cz — Cj — C4 — CD 


0.2 (3) 


pi a pc mi 
C3 — C4 C5 — JN 1 


U.o (3) 


PI f^A PC P£ 

Cj — C4 — CD — Co 


_ 1 / /.4o (lo) 


pi mi pc a 
CI — JN 1 — C5 — C4 


-1.0 (3) 


pi tvti r'c p/c 

CI — JN 1 — C5 — Co 


111 /I /I / 1 /I\ 

1 / / .44 (16) 


CI 3— C7— C8— C9 


-0.2 (3) 


C7— C8— C9— CIO 


0.8 (3) 


C8— C9— CIO— Cll 


-0.2 (3) 


C9— CIO— Cll— C13 


-0.9 (3) 


C9— CIO— Cll— C12 


176.92 (17) 



pn pin 

cy — c 1 u 


l.Jol (3) 


po UQ A 
V / 1 \ v t\ 


U.7JUU 


C10 — Cll 


1.398 (2) 


C10 — H10A 


0.9300 


Cll — C13 


1.418 (2) 


Cll — C12 


1.521 (2) 


C13 — C14 


1.524 (3) 


rioA — Co — rloC 


1 HQ ^ 

luy.j 


H0J3 — Co — HoC 


luy.j 


f^Q f^n n i 
C8 — C / — C 1 3 


lzz.4o (1 /) 


r^o f^n in a 
Co — C / — H / A 


1100 
llo.o 


C 1 3 — C / — H / A 


1100 

llo.o 


/^n /^o f^n 

cy — C8 — c / 


ny.3 / (1 /) 


r^n r^o uo a 
Cy — Co — HoA 


1 TPi 1 


f^n r^o uo a 
C / — C8 — HoA 


1 in 1 


cs — cy — C 1 U 


1 1 n "7/: / 1 t\ 

iiy./o (1 /) 


r^o r^n un a 

cs — cy — HyA 


1 in 1 
IzU.l 


pin f~*ct un a 

c 1 0 — cy — Hy a 


1 in 1 
IzU.l 


cy — C 1 U — C 1 1 


111 ii / ii\ 
ill.ii (1 /) 


cy — C 1 U — ti I UA 


1 1 0 n 

iio.y 


pi 1 pin uint 
Cll — C1U — H1UA 


1 1 0 n 

iio.y 


pin n 1 n i 
CIO — Cll — C13 


110.15 (15) 


pin n 1 pn 
CIO — Cll — C12 


111 Z A /1C\ 

113.54 (15) 


pn P11 pn 
C13 — Cll — C12 


IIO 1"7 f 1 C\ 

120.2 / (15) 


r\A pn p.i 
U4 — C12 — U3 


111 cn/ii\ 
121. 5U (1 /) 


p.^1 pn P11 
U4 — C 1 2 — C 1 1 


11 /.00 (15) 


p.q p n p 1 1 
(J3 — C 1 Z — C 1 1 


1 in 01 i 1 /:\ 
12U.02 (lo) 


/ V 1 J V. 1 1 


1 1 fi aq n 
1 1 0.U7 ^1 j ) 


C7 — C13 — C14 


113.65 (15) 


Cll — C13 — C14 


128.25 (15) 


02 — C14 — Ol 


120.10 (17) 


02 — C14 — C13 


119.35 (16) 


Ol — C14 — C13 


120.55 (16) 


p 1 pi P11 pn p.^1 
CIO — Cll — C12 — U4 


1 A ZO\ 

-3.4 (2) 


1 1 1 1 rn r\A 
CI j — Cll — Clz — U4 


1-7/1 11 / 1 n\ 
1 /4.1 1 (1 /) 


pin P11 pn p.i 
CIO — Cll — C12 — U3 


1 HC C/i / 1 £.\ 
1 /O.DO (lO) 


CI j — Cll — Clz — (Ji 


C A 

-5.9 (3) 


PO P"7 P 1 1 P11 

C8 — C / — C 1 3 — C 1 1 


-0.8 (3) 


r^c c^~i n 1 n A 
Co — C / — C 1 j — C 1 4 


1 "7Q *7A /1 /:\ 
1 /y./yj (lo) 


P 1 Pi P11 P 1 1 P"7 

C1U — Cll — CI 3 — C/ 


1 T ZO\ 

1.3 (2) 


pn pii pi i p~7 
C12 — Cll — CI 3 — C/ 


1 ~J£. ni { 1 c\ 
-1 /O.U/ (15) 


pipi P11 pn pi/i 

C10 — Cll — CI 3 — C14 


1 in 11/1 /;~\ 

—179.27 (16) 


C12— Cll— C13— C14 


3.3 (3) 


C7— CI 3— CI 4— 02 


2.5 (3) 


Cll— C13— C14— 02 


-176.88 (17) 


C7— CI 3— CI 4—01 


-177.23 (17) 


Cll— C13— C14— Ol 


3.4 (3) 
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Hydrogen-bond geometry (A, °) 



D—H-A 


D—H 


H—A 


D-A 


D—H-A 


01— H101-03 


0.84 


1.55 


2.393 (2) 


174 


Nl— H1N1-04 


0.98 (2) 


1.71 (2) 


2.692 (2) 


175 (2) 


N2— H1N2-02' 


0.96 (3) 


1.99(2) 


2.940 (3) 


172 (2) 


N2— H2N2-03 


0.92 (2) 


2.04 (2) 


2.936 (3) 


165 (2) 



Symmetry codes: (i) -x+1, -y+2, -z+1. 
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